Introduction
The Portulacaceae is a relatively small family (30 genera and 400 species) of the Caryophyllales order, with a widespread distribution that is generally characterised by small herbaceous plants. Most of the family members have leaves in the range of fleshy to fully succulent and live in diverse habitats. Some of these species are considered to be invader plants, such as Portulaca oleracea, Portulaca pilosa and Talinum triangulare (Souza & Lorenzi, 2005) .
The T. triangulare Leach, known as ''cariru'' in Brazil, is a nonconventional vegetable crop of the Portulacaceae family. It is cultivated in the margins of the Amazon River and mainly consumed as food in Northern Brazil, especially in the states of Pará and Amazonas, where the soft and highly nutritious leaves are used to substitute spinach (Spinacea oleracea) (Rodrigues & Furlan, 2003) . It is well adapted to the hot and humid weather and the low fertile soil, which makes its cultivation an important economic activity for small growers. T. triangulare is also cultivated in Western Africa, Asia and South America, including other regions of Brazil, and is also used in traditional medicine as an alimentary tonic (Kohda, Yamoaka, Morinaga, Ishak, & Darise, 1992) . Papers concerning the pharmacological, pharmacognostic and preliminary phytochemical studies have been published, revealing its great therapeutic value in traditional medicine (Andarwulan, Batari, Sandrasari, Bolling, & Wijaya, 2010; Liang et al., 2011; Ravindran Babu et al., 2012; Swarna & Ravindhran, 2013) . However, on the other hand, some classes of metabolites indicated as present in the extract of this plant (Swarna & Ravindhran, 2013) have not been found in this phytochemical study. Therefore, this is the first study of the isolation and identification of metabolites in the extract of this plant to reveal compounds belonging to important classes of metabolites that are frequently detected in aliments, such as acrylamides, phaeophytins found in fruits and vegetables (Drogat, Barrière, Granet, Vincet, & Krausz, 2011; Ocampo & Repeta, 1999) and chlorophyll composition of commonly consumed leafy vegetables in Mediterranean countries (Žnidarčič, Ban, & Šircelj, 2011) .
Material and methods

Materials and chemicals
All chemicals and solvents were of analytical grade and were obtained from Merck and Sigma-Aldrich Co. were determined with a Meltemp II apparatus and were uncorrected. Infrared spectra (KBr pellets and NaCl film) were recorded on a Perkin-Elmer 1605 FT-IR spectrophotometer. 1 H and 13 C NMR spectra were obtained on a Bruker AC-400 (400 and 100 MHz) and AC-500 (500 and 125 MHz) spectrometer using DMSO-d 6 , MeOD 4 or CDCl 3 as solvents with TMS as the internal reference. Electrospray ionisation-high resolution spectra were measured on a quadrupole-time of flight instrument (micrOTOF II and UltrOTOFQ, Bruker Daltonics, Billerica, MA), while the low resolution electron impact ionisation mass spectra were acquired on a Shimadzu QP2010 instrument, through a direct probe and operating at 70 eV (GC/EM Varian Saturn 2000; GC/EM HP-5989 A). HPLC analyses were performed using a Shimadzu LC 6AD and LC 10AD photodiode detector (PDA) UV 300-600 nm column Betasil C 18 (250 Â 4.6 Â 5 mm). UV and Circular dichroism spectra were realised at DC J-180 Jasco PTC423S 190-600 nm. Columns chromatography was carried out with silica gel (Vetec and Aldrich 0.05-0.20 mm) and Sephadex LH-20 (Sigma, USA); silica gel F254 G (Vetec) was used for preparative TLC; aluminium backed (Sorbent silica gel plats W/UV254 were used for analytical TLC, with visualisation under UV (254 and 366 nm), with AlCl 3 -ETOH (1%), vanillin and Dragendorff and iodine vapour.
Plant material
The T. triangulare sample was collected in the summer (December-February) in Seropédica, Rio de Janeiro, Brazil. This species was identified by the botanist Pedro Germano Filho, and a voucher specimen (RBR26906) was deposited at the Herbarium RBR of Universidade Federal Rural do Rio de Janeiro Departamento de Botânica.
Extraction and isolation of the compounds
The powdered stem (2.27 g) and leaves (1.50 g) of T. triangulare were extracted with CH 2 Cl 2, MeOH and MeOH:H 2 O (8:2) at room temperature, changing the solvent every 48 h for 5 days. The solvents were removed under vacuum to give residues from the stem: TTSD (CH 2 Cl 2 , 22 g) and TTSMW (MeOH:H 2 O, 8:2, v/v; 122 g), and from the leaves: TTLD (CH 2 Cl 2 , 36 g) and TTLM (MeOH, 118 g).
The residue TTSD was submitted to silica gel column chromatography and eluted with C 6 H 6 /CH 2 Cl 2 /CHCl 3 /EtOAc/EtOH/MeOH, in increasing order of polarity; forty three fractions were collected. Fractions 4-10 were chromatographed by preparative TLC, eluting with mixture of CHCl 3 /MeOH (9:1, v/v) and eleven fractions were obtained. Fraction 2 was crystallised from ketone and furnished a mixture of steroids (23 mg), which were identified as campesterol (1), sitosterol (2), stigmasterol (3) and scotenol (4). Fractions 35-37 were re-chromatographed on a silica gel column using a mixture of C 6 H 6 /CHCl 3 /EtOH in increasing order of polarity as eluents. Fractions 3-8 afforded compound 5 (11 mg), which was identified as a new acrylamide, 3-(N-acryloil, N-pentadecanoil) propanoic acid.
The extract TTSMW was chromatographed on silica gel using mixture of CHCl 3 /MeOH in increasing polarity as eluents; seventy three fractions were collected. Fractions 18-19 were crystallised from ketone and furnished the allantoin (6, 48 mg, M.P. 238°C). Fractions 27-28 yielded malic acid (7, 185 mg, M.P. = 270°C). Fraction 38 was crystallised from ketone to afford a mixture of glucopyranosyl steroids (8 + 9, 15 mg). A gum precipitate was obtained from fraction seven by the addition of ketone, which was identified as asparagine (10, 12 mg, M.P. 215°C).
The extract from the leaves TTLD was submitted to a silica gel column using a mixture of C 6 H 6 /CH 2 Cl 2 /CHCl 3 /EtOAc/EtOH/MeOH in increasing order of polarity as eluents; forty three fractions were collected. Fractions 21-29 were re-chromatographed on silica gel using a mixture of C 6 H 6 /CH 2 Cl 2 /CHCl 3 /EtOAc/EtOH/MeOH in increasing order of polarity as eluents and yielded a number of phaeophytins. Fraction 18 yielded phaeophytin (11, 5 mg); fractions 23-25 furnished 13 2 -hydroxyphaeophytin a (12, 10 mg) and fraction 34 (brown solid) yielded a mixture of 13-16 (15 mg). Fractions 35-42 were further separated by preparative TLC, which was eluted with a mixture of C 6 H 6 /EtOAc (25:75, v/ v); four fractions were obtained. The less polar fraction yielded purpurin-18 (17, 6 mg).
The TTLM presented a pasty aspect, which was fractionated by column chromatography, giving 56 fractions. Fractions 36-37, 39 and 41-50 yielded three solids that were subjected to spectroscopic analysis and compared with the literature data. These analyses allowed the compounds to be identified as allantoin (6, 31 mg, M.P. 238°C), malic acid (7, 33 mg, M.P. = 270°C) and a mixture of glucopyranosyl steroids (8 + 9, 22 mg), respectively.
3-(N-acryloil, N-pentadecanoil) propanoic acid (5) 
Results and discussion
Seventeen compounds were identified in the fractions of extracts from the stem and leaves of T. triangulare by spectrometric data analysis and chromatographic procedures. Besides the mixture of steroids (1-4), the new acrylamide, 3-(N-acryloyl, N-pentadecanoyl) propanoic acid (5), allantoin (6), malic acid (7), asparagine (10) and a mixture of glucopyranosyl steroids (8-9) were isolated from the stem extracts. In the dichloromethane and methanolic extracts from the leaves, seven phaeophytins (11-17) were identified, including four new compounds named (6), malic acid (7) and the mixture of glucopyranosyl steroids (8 and 9). The IR, UV, 1D and 2D 1 H and 13 C NMR, and mass spectra analysis, including GC-MS and HPLC-MS techniques, were used to identify the compounds (Fig. 1) -phytyl ester and 17 (17R, 18R)-purpurin 18-phytyl ester were defined by CD spectra data analysis and applying the quadrant rule (Crabbé, 1974) to the planar tetrapyrrole system, as described below.
The steroids mixture was identified by stigmasterol and asparagine, respectively, allowed these known compounds to be identified (Fig. 1) . The compounds 11, 12 and 17 were isolated as dark-green solids, which the 1 H and 13 C NMR, including 2D, besides UV and mass spectra, were compatible with phaeophytins structures. The compounds 12 and 17 showed similar data to 11, such as the UV/VIS with principal maxima at 405 and 750 nm (Fig. 2b) (Matsuo, Ono, & Nozari, 1996) ) and d C 189.6 (C-13 1 ), 172.9 (C-13 3 ), which were identical to the data registered in the literature (Matsuo et al., 1996) isolated from the leaves of Ficus microcarpa (Lin et al., 2011) , and from the liverwort Plagiochila ovalifolia (Matsuo et al., 1996) . Phaeophytin 12 was identified as ( (Fig. 2) at k max 409 nm (w obs + 6.3 mdeg), which was consistent with the planar projection of tetrapyrrole ring in the horizontal plane of quadrant rules, used for aromatic systems (Crabbé, 1974) ; in this case the methyl (C-18 1 ) or methylene (C-17 1 ) was located in the vertical plane of quadrant for each asymmetric centre, and the positive contribution of methylene or the methyl group, respectively, was observed. This phaeophytin has been isolated from the n-hexane extract of leaves and stems of Amaranthus tricolor (Jerz, Arrey, Wray, DU, & Winterhalter, 2007) , but the absolute stereochemistry has not been defined. Compound 17 was identified by the same analysis and comparison of the proton and carbon-13 chemical shift of phaephorbide isolated from Gossypium mustelinum (Malvacea) and with the data for the phaeophytins described above, as well as the HRESI mass spectrum analysis, which showed the value of the quasi molecular ion at m/z 843. 1 /H-17 1 to be defined.
The CD spectrum of 17 (see Section 2) was identical to 12 with EC+ at 412 nm (w obs + 6.0 mdeg). Therefore, these analyses allowed the structure of 17 to be defined with the absolute configuration as 17R,18R-purpurin18 phytyl ester, registered in the literature, which was isolated from the marine organism, Ruditapes philippinarum, (Ocampo & Repeta, 1999) , cyanobacterium, Spirulina maxima (Drogat, Barrière, Granet, Vincet, & Krausz, 2011) , and identified as a product of chlorophyll extracted from spinach leaves. The brown solid containing a mixture of compounds 13-16 was submitted to the same analysis as the phaeophytins described above, as well as the comparison with 13 C NMR data with those of the literature (Lin et al., 2011) and of 11 and 12, and mass spectra. (Fig. 2) . 
Conclusion
Seventeen compounds were identified in the stem and leaves of T. triangulare, including four new compounds: one acrylamide and three pheophytins. The quiroptical data of pheophytins are presented for the first time. These detailed analyses do not confirm the presence of some classes of metabolites as proposed by Swarna and Ravindhran (2013) in an extract of T. triangulare. On the other hand, this study showed that the stem and leaves of T. triangulare are rich in nitrogenated compounds that are certainly responsible for the biological properties of this plant. The CD spectra analysis can be used to identify these kinds of phaeophytins in fractions from the plants extracts.
